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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a circuit board manufacturing 
method in which a wiring conductor can be formed in a state that no step 
is formed on an insulating layer and a patterning process of etching, etc., 
for forming the wiring conductor can be omitted. 

SOLUTION: A photosensitive resin film 2 is formed on a base body 1. the 
photosensitive resin film 2 is prebaked as an insulating layer 3, the 
prebaked insulator layer 3 is exposed and developed to form a negative 
pattern portion 8. A fluid 9 containing an organic metal and/or ultrafine 
particles of a metal is poured into the negative pattern portion 8, a 
postbaking process is performed, and thereby, the postbaked insulating 
layer 12 is attained, and the wiring conductor 13 is completed by sintering 
the metal-containing fluid 9. 
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f * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the process which produces the base with which the insulating layer which consists of a 
photopolymer by which patterning was carried out by performing exposure and a development was 
formed, the process which introduces amorganic metal and/or an ultra-fine particle into the negative 
pattern section of said insulating layer, and said organic metal and/or ultra-fine particle in said negative 
pattern section are sintered — making — wiring — the manufacture approach of the circuit board 
equipped with the process which forms a conductor. 

[Claim 2] The process which produces said base is the manufacture approach of the circuit board 
according to claim 1 equipped with the process which forms the non-hardened photopolymer film which 
consists of a precursor of said photopolymer on said base, the process which is made to carry out heat 
hardening of said non-hardened photopolymer film, and is made into said insulating layer, and the 
process which performs exposure and a development and carries out patterning of said insulating layer. 
[Claim 3] The process which said insulating layer by which patterning was carried out is [ process ] the 
thing of the phase which prebaked said photopolymer, is further equipped [ process ] with the process 
which carries out postbake of said photopolymer in the process which produces said base, and makes 
said organic metal and/or ultra-fine particle sinter is the manufacture approach of the circuit board 
according to claim 1 or 2 enforced by the process which carries out postbake of said photopolymer, and 
coincidence. 

[Claim 4] The process which introduces said organic metal and/or ultra-fine particle is the manufacture 
approach of the circuit board according to claim 1 to 3 equipped with the process which prepares the 
fluid containing said organic metal and/or ultra-fine particle, and the process which slushes said fluid 
into the negative pattern section of said insulating layer. 

[Claim 5] The process which slushes said fluid is the manufacture approach of the circuit board 
according to claim 4 enforced so that said fluid may be poured into the negative pattern section of said 
insulating layer using a dispenser. 

[Claim 6] The process which slushes said fluid is the manufacture approach of the circuit board 
according to claim 4 enforced so that the overflowing part may be scratched slushing said fluid into the 
negative pattern section of said insulating layer using a scraper. 

[Claim 7] It is the manufacture approach of the circuit board according to claim 1 to 6 that said organic 
metal and/or ultra-flne particle are introduced only into the negative pattern section of said insulating 
layer in the process which introduces said organic metal and/or ultra-fine particle. 
[Claim 8] Said photopolymer is the manufacture approach containing photosensitive polyimide of the 
circuit board according to claim 1 to 7. 

[Claim 9] Said ultra-fine particle is the manufacture approach of the circuit board according to claim 1 
to 8 that the mean particle diameter is lOOnm or less. 

[Claim 10] Said organic metal and/or ultra-fine particle are the manufacture approach containing at 
least one sort chosen from silver, platinum, gold, palladium, copper, and nickel of the circuit board 
according to claim 1 to 9. 

[Claim 1 1] The manufacture approach of the circuit board according to claim 1 to 10 equipped with the 
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process which forms the 2nd insulating layer which consists of a photopolymer by which patterning was 
carried out by performing exposure and a development on said insulating layer further after the process 
which introduces said organic metal and/or ultra-fine particle, and the process which introduces an 
organic metal and/or an ultra-fine particle into the negative pattern section of said 2nd insulating layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the circuit board 
especially equipped with an organic system insulating layer about the manufacture approach of the 
circuit board. 

[0002] The manufacture approach of the circuit board by this invention is applicable to manufacture of 

for example, a build up multilayered circuit board or a multi chip module. 

[0003] 

[Description of the Prior Art] There is a multilayered circuit board equipped with the insulating layer 
which consists of polyimide as the circuit board equipped with an organic system insulating layer, wiring 
with which patterning of such a multilayered circuit board was carried out — applying the precursor of 
polyimide, after forming a conductor **** — a polyimide film top — wiring — patterning of the metallic 
foil used as a conductor is carried out by etching, and it is manufactured by the approach of 
accumulating it. 

[0004] according to an above-mentioned approach — wiring — it is required because of patterning of a 
conductor (for example, a process like etching), and leads to lifting of the manufacturing cost of a 
multilayered circuit board. 

[0005] moreover, the insulating layer and wiring which consist of polyimide in the multilayered circuit 
board manufactured by such approach — the time of multilayering, since there is no conductor on the 
same flat surface — wiring — it becomes impossible to disregard the level difference resulting from the 
thickness of a conductor, and the quality of a multilayered circuit board will be degraded. 
[0006] the negative pattern circles which performed and carried out patterning of exposure and the 
development to photosensitive polyimide, and were obtained by this patterning in order to solve an 
above-mentioned problem, for example, as indicated by JP,6-310858,A — wiring — the approach of 
forming a conductor is proposed. By this approach, since polyimide is stiffened thoroughly, forming a 
metal membrane in the negative pattern section with plating is performed. 
[0007] 

[Problem(s) to be -Solved by the Invention] however, the negative pattern section of the insulating layer 
which consists of polyimide according to the official report mentioned above — wiring — since plating is 
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applied in order to form a conductor, it is necessary to process beforehand for enabling such plating For 
example, before forming the insulating layer which consists of polyimide, the metal thin film which should 
turn into ****** in plating is formed beforehand, and this metal thin film must be exposed in the 
negative pattern section, therefore, wiring — the routing counter of the part of the formation process of 
this metal thin film required in order to form a conductor will increase, therefore will cause lifting of the 
manufacturing cost of a multilayered circuit board. 

[0008] then — while the object of this invention solves the above problems — reduction of a 
manufacturing cost — it can plan — and wiring — it is offering the manufacture approach of the circuit 
board the level difference for a conductor can be made hard to produce. 
[0009] 

[Means for Solving the Problem] the manufacture approach of the circuit board concerning this 
invention sinters the process which produces the base with which the insulating layer which consists of 
a photopolymer by which patterning was carried out by performing exposure and a development was 
formed, the process which introduce an organic metal and/or an ultra-fine particle into the negative 
pattern section of an insulating layer, and the organic metal and/or the ultra-fine particle in the negative 
pattern section in order to solve the technical technical problem which mentioned above — making — 
wiring — it is characterized by to have the process which forms a conductor. 

[0010] At the process which produces the base mentioned above, the process which forms preferably 
the non-hardened photopolymer film which consists of a precursor of a photopolymer on a base, the 
process which is made to carry out heat hardening of the non-hardened photopolymer film, and is made 
into an insulating layer, and the process which performs exposure and a development and carries out 
patterning of the insulating layer are carried out. 

[001 1] Moreover, in the process which produces a base, the above-mentioned insulating layer by which 
patterning was carried out may be the thing of the phase which prebaked the photopolymer. In this case, 
it has further the process which carries out postbake of the photopolymer. And as for the process which 
makes an above-mentioned organic metal and/or an above-mentioned ultra-fine particle sinter, it is 
desirable that the process which carries out postbake of the photopolymer, and coincidence carry out. 
[0012] In investing an organic metal and/or an ultra-fine particle, it is desirable to prepare the fluid 
containing an organic metal and/or an ultra-fine particle, and to slush this fluid into the negative pattern 
section of an insulating layer. 

[0013] Carrying out or slushing a fluid into the negative pattern section of an insulating layer using a 
scraper so that a fluid may be poured into the negative pattern section of an insulating layer using a 
dispenser, the process of casting of an above-mentioned fluid is carried out so that the overflowing part 
may be scratched. 

[0014] As for an organic metal and/or an ultra-fine particle, in the process which introduces an organic 
metal and/or an ultra-fine particle, it is desirable to be introduced only into the negative pattern section 
of an insulating layer. 

[0015] As a photopolymer, the thing containing photosensitive polyimide is used suitably. 

[0016] An ultra-fine particle is desirable and the mean particle diameter is lOOnm or less. 

[0017] As for an organic metal and/or an ultra-fine particle, it is desirable that at least one sort chosen 

from silver, platinum, gold, palladium, copper, and nickel is included. 

[0018] The process which forms the 2nd insulating layer which consists of a photopolymer by which 
patterning was carried out by performing exposure and a development on the insulating layer further 
after the process which introduces the organic nietal and/or the ultra-fine particle which were 
mentioned above when the manufacture approach of the circuit board concerning this invention is 
turned to the manufacture approach of a multilayered circuit board, and the process which introduces 
an organic metal and/or an ultra-fine particle into the negative pattern section of the 2nd insulating 
layer are carried out, and these processes are repeated if needed. 
[0019] 
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^ ' [Embodiment of the Invention] Drawing 1 is the sectional view showing the typical process with which 
the manufacture approach of the circuit board by 1 operation gestalt of this invention is equipped in 
sequential illustration. 

[0020] First, as shown in drawing 1 (1), the tabular base 1 is prepared. What consists of construction 
material which can bear the temperature in the heating process which is electric insulation and is 
carried out, for example like an alumina or glass as a base 1 henceforth is used. 

[0021] Next, as similarly shown in drawing 1 (1). the non-hardened photopolymer film 2 is formed on a 
base 1 by applying the precursor of a photopolymer like for example, photosensitive polyimide in the 
state of a solution, and subsequently drying it. The precursor of the photopolymer which forms this 
photopolymer film 2 is made to distribute an inorganic material filler, an organic metal, etc. like dielectric 
ceramic powder, and it may be made to adjust a dielectric constant etc. if needed to it. 
[0022] Next, heat hardening of the non-hardened photopolymer film 2 is carried out. and as shown in 
drawing 1 (2), the non-hardened photopolymer film 2 is made an insulating layer 3 by it. In addition, in 
the case of photosensitive polyimide, after being prebaked at the temperature of about 100-200 degrees 
C, carrying out postbake at the temperature which is subsequently about 300-400 degrees C after 
exposure and a development are performed and passing through this postbake, the insulating layer with 
which the circuit board as a product is equipped is obtained first, for example. Therefore, what is 
necessary is just to understand in this case that the insulating layer 3 shown in drawing 1 (2) is the 
thing of the prebaked phase. 

[0023] Next, exposure processing is carried out as shown in drawing 1 (3). As opposed to the insulating 
layer 3 after prebaking, a beam of light 5 like ultraviolet rays is irradiated more by the detail. 
Consequently, corresponding to the pattern which a photo mask 4 gives, the exposure section 6 and the 
unexposed section 7 are formed in the insulating layer 3 after prebaking. 

[0024] Next, a development is carried out as shown in drawing 1 (4). More, a detail dissolves in a 
developer, the unexposed section 7 is removed, and only the exposure section 6 is left behind on a base 
1, consequently the negative pattern section 8 is formed in the part corresponding to the unexposed 
section 7 of the insulating layer 3 after prebaking. 

[0025] The base 1 with which the insulating layer 3 by which patterning was carried out as mentioned 
above was formed is produced. 

[0026] In addition, with the operation gestalt of a graphic display, although the photopolymer used in 
order to form an insulating layer 3 was the thing of a negative mold, the photopolymer of a positive type 
can also be used by changing the pattern of a photo mask 4. 

[0027] Next, as shown in drawing 1 (5), in order to introduce an organic metal and/or an ultra-fine 
particle 9 into the negative pattern section 8 of the insulating layer 3 after prebaking, the fluid (only 
henceforth a "metal content fluid") 9 containing an organic metal and/or an ultra-fine particle is slushed 
into the negative pattern section 8. 

[0028] In casting of this metal content fluid 9, the dispenser 10 as shows that part to drawing 1 (5) is 
used, for example. That is, the metal content fluid 9 is poured in toward the negative pattern section 8 
from the nozzle part at the head of a dispenser 10. 

[0029] You may make it scratch the overflowing part, slushing the metal content fluid 9 into the negative 
pattern section 9 by replacing with the approach using the dispenser 10 mentioned above, and using the 
scraper 11 as shown with a broken line in drawing 1 (5). 

[0030] As mentioned above, if the metal content fluid 9 is slushed into the negative pattern section 8 
using a dispenser 10 or a scraper 1 1, it is easy to introduce an organic metal and/or an ultra-fine 
particle only into the negative pattern section 8. 

[0031] Since this resinate itself is a liquid as an organic metal when for example, metal resinate is used, 
it can consider as the metal content fluid 9 as it is. In addition, since the viscosity of this metal content 
fluid 9 is adjusted, a binder etc. may be added here. 

[0032] On the other hand, when an ultra-fine particle is used, it can usually consider as the metal 
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^ content fluid 9 by distributing this in a suitable liquid. Also in this case, in order to adjust the viscosity of 
the metal content fluid 9, vyhen a suitable binder may be added and a binder is added in this way, the 
solvent which may dissolve a binder is used as a liquid which distributes an ultra-fine particle. 
[0033] In addition, in order to introduce an ultra-fine particle into the negative pattern section 8, it 
considers as the above metal content fluids 9, and also other approaches may be applied, for example, 
such as introducing an ultra-fine particle as it is. 

[0034] as a metal contained in the metal contained in an organic metal, or an ultra-fine particle, it was 
chosen out of silver, platinum, gold, palladium, copper, and nickel, for example — at least one sort is 
used suitably. 

[0035] A metal is used in the state of an ultrafine particle for making it possible to make a metal sinter 
at temperature comparable as the curing temperature of resin. As for the ultra-fine particle used from 
this viewpoint, it is desirable that that mean particle diameter is lOOnm or less. 

[0036] Next, while carrying out postbake of the photopolymer which constitutes an insulating layer 3, in 
order to make the organic metal and/or ultra-fine particle which are contained in the metal content fluid 
9 sinter, the structure shown in drawing 1 (5) is heat-treated at the temperature of about 300-400 
degrees C. as shown in drawing 1 (6), while the insulating layer 12 after postbake is obtained on a base 1 
by this — the negative pattern section 8 — setting — wiring — a conductor 13 is obtained. 
[0037] it is shown in drawing 1 (6) — as — wiring — as for a conductor 1 3. it is desirable to be formed 
in the condition that a level difference does not arise, to the insulating layer 12 after postbake. The 
following consideration is paid in order to acquire such a condition. 

[0038] the insulating layer 12 after the postbake which showed both the insulating layers 3 and metal 
content fluids 9 after the prebaking shown in drawing 1 (5) to drawing 1 (6) with contraction by heat 
treatment, respectively, and wiring — it becomes a conductor 13. in this case, contraction which comes 
to serve as an insulating layer 12 and wiring — what is necessary is Just to give the metal content fluid 
9 to the insulating layer 3 after prebaking in the process shown in drawing 1 (5) so that a level 
difference may not be produced if contraction is [ which it comes to become a conductor 13] 
substantially the same mutually 

[0039] In order to make contraction the same mutually as mentioned above, therefore, for example When 
the amount of the binder by which have been used in the metal content fluid 9 is adjusted or an ultra- 
fine particle is contained in the metal content fluid 9 Considering as two or more kinds, without not 
adjusting particle size of this ultra-fine particle, or making particle size of an ultra-fine particle into one 
kind, or mixing the metal resinate as an ultra-fine particle and an organic metal etc. is performed. 
[0040] wiring shown in drawing 1 (6) when it was difficult to make contraction the same mutually 
substantially ~ the approach of adjusting the thickness of the metal content fluid 9 shown in drawing 1 
(5) is employable so that the thickness of a conductor 13 may become the same as the thickness of the 
insulating layer 12 after postbake. 

[0041] The structure shown in drawing 1 (6) can be used as the so-called circuit board 14 of a 
monolayer. On the other hand, when it is going to manufacture the multilayered circuit board 21 as 
shown in drawing 2 , the same process is substantially repeated with the process shown in drawing 1 . In 
drawing 2 , the same reference mark is given to the element equivalent to the element shown in drawing 
1 , and the overlapping explanation is omitted. 

[0042] After obtaining the circuit board 14 shown in drawing 1 (6) with reference to drawing 2 . on the 
insulating layer 12 after postbake The insulating layer after the 2nd prebaking is substantially formed 
through the same process with the process shown in drawing 1 (1) thru/or (4). a metal content fluid 
being slushed into the negative pattern section 22 of the insulating layer after this prebaking, and heat- 
treating after that — the insulating layer after prebaking — the 2nd insulating layer 23 after postbake — 
becoming — a metal content fluid — wiring — it becomes a conductor 24. 

[0043] furthermore — if the same process is repeated — the 3rd insulating layer 25 after postbake. and 
wiring — a conductor 26 is formed and these processes are repeated after that if needed. 
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[0044] in addition — the multilayered circuit board 21 shown in drawing 2 — insulating layers 12, 23.. and 
25 and each of — wiring — although conductors 13, 24, and 26 and — are prepared — such wiring — 
the insulating layer in which a conductor is not prepared may be formed. 

[0045] As mentioned above, although explained in relation to the operation gestalt illustrating this 
invention, it is within the limits of this invention, in addition various modifications are possible. 
[0046] the manufacture approach shown in drawing 1 — wiring — although heat treatment of the 
insulating layer 3 after the prebaking for obtaining sintering of the metal content fluid 9 for obtaining a 
conductor 13 and the insulating layer 12 after postbake was performed simultaneously, after replacing 
with this and obtaining the insulating layer 12 after postbake. the metal content fluid 9 may be slushed 
into the negative pattern section 8. it may set after that, and the metal content fluid 9 may be sintered. 
[0047] moreover, the postbake for repeating the process shown in drawing 1 (1) thru/or (5), heat- 
treating by setting after that and bundling up, and obtaining insulating layers 12, 23, and 25 and — , when 
it is going to obtain the multilayered circuit board 21 shown in drawing 2 and wiring — sintering for 
obtaining conductors 1 3. 24. and 26 and — may be carried out at once. 

[0048] Preparing the plate or film which has the thermal resistance which performed exfoliation 
processing in an above-mentioned case, and using this instead of a base 1 The process shown in 
drawing 1 (1) thru/or drawing 1 (5) is carried out. From a heat-resistant plate or a heat-resistant film 
after that The structure which imprinted one layers of the insulating layers 3 and the metal content 
fluids 9 after prebaking at a time, and carried out the laminating on the base 1 is acquired, and it may be 
made to perform sintering of the postbake of an insulating layer 3, and the metal content fluid 9 
eventually. 

[0049] Next, the example carried out according to this invention is explained. 
[0050] (Example 1) On the base which consists of an alumina, after applying the photosensitive 
polyirtiide precursor solution (product made from Hitachi Chemical E. I. du Pont de Nemours 
Microsystems) and prebaking at 150 degrees C. the negative pattern section was formed by exposing 
and developing negatives with a hydroxylation trimethylammonium water solution, next — if the slurry 
which contains a silver ultrafine particle (the product made from vacuum metallurgy "perfect silver": 
particle size of 8nm) in this negative pattern section is slushed and it heat-treats at 350 degrees C — a 
silver ultrafine particle ~ sintering — wiring — while the conductor was formed, the polyimide 
precursor solution heat-hardened, the polyimide precursor solution heat-hardened, and the insulating 
layer after postbake was formed. 

[0051] In addition, it was checked that the ultrafine particle of above-mentioned silver sinters even the 
temperature of about 250 degrees C. 

[0052] (Example 2) On the base which consists of an alumina, after applying the photosensitive 
polyimide precursor solution (product made from Hitachi Chemical E. I. du Pont de Nemours 
Microsystems) and prebaking at 1 50 degrees C, the negative pattern section was formed by exposing 
and developing negatives with a hydroxylation trimethylammonium water solution, next — if silver 
resinate (product made from the DAIKEN CHEMICAL industry) is slushed into this negative pattern 
section and it heat-treats at 350 degrees C — silver resinate — sintering — wiring — while the 
conductor was formed, the polyimide precursor solution heat-hardened and the insulating layer after 
postbake was formed. 

[0053] In addition, above-mentioned silver resinate had low pyrolysis temperature, and sintering also at 
the temperature which is about 200 degrees C was checked. 

[0054] (Example 3) The paste was obtained by adding a barium titanate ultrafine particle (mean particle 
diameter: 20nm) in a photosensitive polyimide precursor solution (product made from Hitachi Chemical E. 
I. du Pont de Nemours Microsystems), mixing these, and making homogeneity distribute a particle. Next, 
the negative pattern section was formed by exposing it and developing it in a hydroxylation 
trimethylammonium water solution, after screen-stenciling this paste on the base which consists of 
glass and prebaking it at 1 50 degrees C. next — if the slurry which contains a silver ultrafine particle 
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(the product made from vacuum metallurgy "perfect silver": particle size of 8nm) in this negative 
pattern section is slushed and it heat-treats at 350 degrees C — a silver ultrafine particle — sintering - 

- wiring — while the conductor was formed, the polyimide precursor solution heat-hardened and the 
insulating layer after the postbake of the high dielectric constant containing a barium titanate ultrafine 
particle was formed. 

[0055] 

[Effect of the Invention] as mentioned above, the thing which according to this invention you introduce 
an organic metal and/or an ultra-fine particle into the negative pattern section of an insulating layer, 
and is made it to sinter this — wiring — since he is trying to form a conductor — wiring — the 
patterning process by etching for forming a conductor etc. — being omissible — moreover, wiring — a 
conductor can be formed in the condition that a level difference does not arise substantially, to an 
insulating layer, therefore — if it applies in order to manufacture a multilayered circuit board — wiring - 

- it can prevent that the level difference by the conductor degrades the quality of a multilayered circuit 
board. 

[0056] In this invention, the non-hardened photopolymer film which consists of a precursor of a 
photopolymer is formed on a base, and if heat hardening of the non-hardened photopolymer film is 
carried out, and it considers as an insulating layer, and exposure and a development are performed and 
it is made to carry out patterning of the insulating layer, the negative pattern section mentioned above 
can be easily formed in an insulating layer. 

[0057] Moreover, if it is made to make an organic metal and/or an ultra-fine particle sinter in the 
process which carries out postbake of this photopolymer when the insulating layer by which patterning 
was carried out is the thing of the phase which prebaked the photopolymer, the cutback of a routing 
counter can be aimed at. 

[0058] If in introducing an organic metal and/or an ultra-fine particle the fluid containing an organic 
metal and/or an ultra-fine particle is prepared and this fluid is slushed into the negative pattern section 
of an insulating layer, installation of an organic metal and/or an ultra-fine particle can be performed 
efficiently. 

[0059] If the process which slushes a fluid in an above-mentioned case scratches the overflowing part, 
making it pour a fluid into the negative pattern section of an insulating layer, or slushing a fluid into the 
negative pattern section of an insulating layer using a scraper using a dispenser, it is easy to introduce 
an organic metal and/or an ultra-fine particle only into the negative pattern section of an insulating 
layer. 
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u ' [Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the typical process included in the manufacture approach of 
the circuit board by 1 operation gestalt of thiis invention in sequential illustration. 

[Drawing 2] It is the sectional view showing in illustration the multilayered circuit board 21 obtained with 
the application of the manufacture approach shown in drawing 1 . 
[Description of Notations] 

1 Base 

2 Photopolymer Film 

3 Insulating Layer after Prebiaking 

4 Photo Mask 

5 Beam of Light 

6 Exposure Section 

7 Unexposed Section 

8 22 Negative pattern section 

9 Fluid Containing Organic Metal and/or Ultra-fine Particle 

10 Dispenser 

1 1 Scraper 

1 2. 23, 25 Insulating layer after postbake 

1 3, 24, and 26 wiring — conductor 
1 4 Circuit Board 

21 Multilayered Circuit Board 



[Translation done.] 
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10 [0 0 0 1] 

[0 0 0 2] c®^?^lcJ;^(E]8S»ffi«SS!jS:^fe«. 
[0 0 0 3] 

0 T S i: i 5 :^ S .t o T K ig ;^ n T u ^ . 
[0 0 0 4] ±ai©:3&i*i;:J:n«, iB«g#<!^«/-«5'-- 

[0 0 0 5] -^fz. z.(n^ots.-)5^xm.m^nfz^mm 
[0 0 0 6] ±Ke©pgs<&«p^-r?)fcfe, fct^ti4tgi 

5p6-3 1 0 8 5 8^iJ^ffitc:iB«SnTli«J:-5lC, «5 

y^n\zwm^^^^-t^^'^tmn^nx\^^^. z. 

40 ioti^o 

[0 0 0 7] 

[^?g*«^»*bJ;5<i:'rsSS] L*>Lfj:A«e., ±mh 

«e)i6UT43<'i;^s*«fe?>. jj^u-rs h**^e>7^t 

50 oT, E^^'flJ*Jgfife-rs;t*tC'i:>®3^XSI8c*«, ii© 
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3 

[0 0 0 8] -^-CIT-. ZL(DW^<D^mt.. IMO^'bU 
[0 0 0 9] 

*^*J^fiK-r«)Xg t bTI/iS. 
[0 0 10] ±a!L/i»<*:5:f^©1-?)X8T'«, 

inf?*®<b$-&T*eiiiJit-r5X8<»:> @jt*3J:r^aife5a 

a 5r SS b T^fiiikS * /1 5^ > i^T S X§ t *t|ISg S tl 
•g>. 

[0 0 11] $fc, »«:^f^S3-r^XSlc:'*5i/^T, 

3-&sxs«, «i53tett«ii§*xP;^h'>?-i7-rsxstR 

[0 0 12] *«6^S:feJ;C//^fc«^MSm^2rS 
[0 0 13] ±a?©ijitl!j«:(DliilUji^©X@«, fciA 

[0 0 14] mm^m^^zs/^rzit^mmwii&'f^m 

[0 0 15] m^^mmtvxit. ^TtitTj^u^r s 
[0 0 16] ^mm^n^it. iif^L<^t. ^<DW-i^m 

g*n 0 0 nmRT"Cfe-&, 

[0 0 17] mm^m^^z^y^itit^mmw&^it. 

[0 0 18] :i<Z)5!§gjc«^ii^Stg©Sji:*J**^*#B 



(3) 

Mi3ctI^*/*;^c«^Sj@^»iS^<&#A1-^xe(7)^, $ 

r-SXSi:, ^2CD«6iSiS<7):?^;tf/^^->a5ll> 
K43 J; ZJC/ $ «^ JSe^S^^ ^ * AT ^ X g <!: Ti^^ig 
Stl, ii^SClJtSDT, Z:ni=>CDXg75^«iDjI$n-5. 
[0 0 19] 

^^^9^mu<Dnmi5mzmz.^s^Mmtj.xm^m'Am 

[0 0 2 0] *-r, 01 (1) tr^-Ti^tr, ^t^roX 
#:l*^*ffl«$n^, S#:l^:LTtt. fctA«T;l'5:h 

m^n^mmxm-r^<DWL&\zm:^n^^i»t)^^tj.^^<D 
[0 0 2 1 ] ^{c. iwii;<0i (1) iz^-r^oiz. s 

20 (Dm^titmmmz^m^-t^m^ammommmzii. 

m^nuo^oizLxh^^^. 
[0 0 2 2] :k\z. mm<t(Dmtft\tmmt^2mammit 
^n. ^E-nici-^T. 01 (2) {c^-rj:^ic, ^m^t 

iS^iiJi^U'r 5 ^-f. 10.0~2 0 0'C 

mmAm-^nrz'^. s o o~4 o ox:mm(DMmx^^7. 

mi (2) (r^Lfc^^«3tt, yj-^ 
[0 0 2 3] :kiz. mi (3) tc:s^-rj;-5fc, m^mm 
iznvx. rzt^\m^^^o:>.i:ou^n5f}mm-^n 

40 [0 0 2 4] :k\z. 01 (4) (c^-TJc^fc, i^^^S 
<8SnTI^*SnT, ^Jtg|56®i«»-AtS«:i±lC:S$ 

[0 0 2 5] JK±©J:5fCbT. /1^'-zi>i;^$nfc«6 

[0 0 2 6] 7ii3> 0*(Dii;^jg^T«. mmm3^m 
^■r^tzisbizm^^rzm^^m&m, ^:fiM<Dh(Dx$>^ 

fzfi^, y:th-77sif4<D/-^^->^^^t^::tiz^ 

so 0, li'si^mcDm^iimmhmi^^zLtti^x^i). 
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[0 0 2 7] )lK\Z. HI (5) \zm-t^o\z. :/'J'^- 

[0 0 2 8] ;i<3D^J||-&^8iEiil#:9<D8Ebji*-lCfe^co 
X\t, tztA.\t. 01 (5) H^:©-gBSr*-rJ;-575:x 

A ^ - >gB 8 jc: ip)*^o A 3 n*. 

[0 0 2 9] ±32!ibfcx'CX^>-y-l 0^ffll.i^:^a{C 
{tAT> Ell (5) \Zi5\^^xmmX'7n-t^tU7.i^\y^ 
Al 1 ^fflt,i^;itJ;:J;r3T, ^M^^oiEibl*:9 $r^;*f 
/'?:J'->a59{c8itbjXi5»-7Jc*^e), amfcBB^J-SrS^^f-S 

[0 0 3 0] ±jZl!CDi-5t'. x^X^>-!i-l 0 SfcfJT. 

i/p'f/ti 1 $:fflViT, ^«#wsitiij#:9 sr^;^f/'^:$'— 
>gB8^r^^tLii^^J;•5^c■rn^^, mm^misj^u/t.rz 

[0 0 3 1] mm^mtLx. tzt^it^mi^-y^-h 
*«ffltie.n-5«^{c«, z.(DU'y^—\^f^$ri!}mf^X'& 

nt43. ::©^«^*ssi!)^4i9©i|sfia^i^s-rs/i: 
«). ZLZ\z/U>y^^Wiisa-t^:ith&?>o 

iJtiTI), ^K-&#SitI&<*:9®*5S<&!WS-r«)fcfe, 3i 
•5. 

[0 0 3 3] rm. ^mmwmf-t:^-^/-^^->m8\z 

[0 03 4] mm^miz^^n^^m$>^^^ii^mmm 
e^tc^^n^^sibxti, fzt^if. 

t=bis*wji»cffli/i&n*, 

[0 0 3 5] ^m-fjm^n'f-cD^w^xm^^^n^o^it. 
mfSioymitWLmtmmm<Dumx^m^m^^-&^^t 

mmm.i&'f-n. -s-rospi^fegsn o o nm&.yx$,?>z 

[0 0 3 6] mz. mmm 3 ^m^-r^m^^mm^^ 



(4) 

6 

id. mi (5) \Z^l-rzm7&<^f}^. fei:A«3 0 0~4 

0 o*cggoiasxiS5Ma$n-5, jinicjcox, lai 

(6) fC^TctPlc:. a^*: 1 ±tC*5liX, 3}?Xh^-i7 

izii^^x. Ba^»#: 1 3 7jt#e.n^. 
[ 0 0 3 7 ] 0 1 ( 6 ) tc^-r <t 5 \z. simmw 1 3 

10 [0 0 3 8] 01 (5) lC*Ufc7''J^-i'^C0*gS:H 
5:#oX. ^n^'n, 01 (6) lZ^Lrz-!i^7.h^-!7 
SgiiiS 1 2 t^c^{CS-&iRJS*i:iB^«#: 1 3 tti^iZ 

(5) tc^tfcigtciji-^x. ^m-^^mmwdit. 
^)^-^'^<j^mmmz\zn\^x\ ^^^^\:>fs.\^^iio\z 

[0 0 3 9] X^fzifinX. ±^<7)<i:5fCiRaS^SrSlitC 

:L(D^mmm=i-(oM^^m\^rzy) . ^mmmm. 

^<;3ilSg^l«^i:-a-r(Cffi&aStb:^cD. ^^t,i 
^Sm:Kt^t*a^Si:bX(D^Sl/i;^-h# 

[0 0 4 0] mm--^m^\z-m.%.m\zn\:'\zt^z.hifi 

Hilfi«^tC«, 01 (6) (C*tfciB^^#:l 3(DJ1 
h^-i7«®«6igtJll 2(Dff;^i:|SIi;fi;^t-5.J; 
30- ^\Z. 01 (5) tC*bfc#«'&#8Ei(j^^9©ff*S:P 
Si- ^ -r ^ ;i <!: ;5^*X- # , 

[0 0 4 1 ] 01 (6) tC^Lfe^igi^H, 
SroiHlgSSffil 4ibXfflli^;i<i:755X'#^. CtlfC^ 
LX, 0 2{C^i%-rct-5!^^«lHl8&*«2 1 <&$3jftUJ;5 
<hT^i®^(C«. 0 1 (C^LfcXgt^«6*)lC|WHi(Z)I 
S*^^f3iig$n^, 0 2H*5l^X> 0H'^brcS^tC 

«#iiis-r*. 

[0 0 4 2] 025r#!?gLX. 01 (6) t'^L;tlHlS§ 
40 a« 1 4 #X h^-i7^®*feaS 1 2 ©± 

ir, 01 (1) T^tiib (4) ir^b^SiXSt^KWfcR 

mL<niM^mx'^2<r>-:f')^-^''^<Dmmtim^^ 

n, ::<DyU'^-^f^©«eai:lcD^:^;/\-i$'->gB2 2 

<7)^ 2 CD«gigkl 2 3 D . ^JS^#d6»)(*j5«BBiS^#: 

2 4i:7i^<, 

[0 0 4 3] |pI«IOX@€:i^03I-y-«. JJ^X h- 

50 ^n. ^-cD^, 'ij^Mir^sux, cn?)®xs*^«|i3jg^5 
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[0 0 4 4] U^. 0 2lr*t;^c^»(HlSSS«2 IT 

«. mmmiz, 23, 25, -w^^ic ie«i^^$:i 

3, 2 4, 2 6. •••*t|S:lte)nTliS/6^ CKDJc^i^E 

[0 0 4 5] si±. :i(D%m^m^-i^tzmmmmizmm: 

[0 0 4 6] fztXil. ill tC^LfcS!jg:^teT-«. 82 
i&g3©ll!ima<!:<£l^ll#tCfT;a:ofc*^'. cniCf^i^T, 

h•^-i'^*(D^g«^l 1 2 >&mzm. ^(D^iSA^- 

[0 0 4 7] ^tz. 0 2tC^Ufc#WlHlSSS«2 1 $rf# 
mi (1) tt^^V (5) tC^L/cIg 

ti. «eii:11 2, 2 3, 2 5, -v&^SfcJ?)©/!?;^ 
-::7*5J;?^'E^^^*:1 3, 2 4, 2 6, -SrW-Sfc*® 

[0 0 4 8] ±i7Eo«^, mmmm^mLfzmm^^m 

\zm^^tif)^<b^ 01 (1) ;^ViUEIl (5) IZTskVtzT. 

m^^mv. ^cD^, mmM(Dm^rzity ^ )VAf)-^iE}, 

yu^-^^©*&iSiJi3*3J:O^^M^WriSi(ifl^9*. S 
<iJl±Tl«-fote3|:bT«gbfcfllig^», 

j^Sg2rfT;^j: i f> LT J: ti. 

[0 0 4 9] mz. z.(Dmm\zu-oTmt&vrzmmw\z 

[0 0 5 0] (^M^Jl) T;i/ = ^*^e);^j:^»#±tc, 
D'>;^5^AXi!l) 1 5 0"CT:r'J '^-i' Ufc 

:k\z, ;i(D^:»A:$'->mz. fficDS^^ (»^?&^ 
SS r/1-7xi7 h->;PA*-j :1Am8nm) ^^ti7.y 
'J-€oftL.jA^^« 3 5 0*C-eift^iif -St. 

[0 0 5 1 ] ras. ±m(Dm(Dmmn^it. 2 5 o'cm 
&<DWimx'hmf^-r^:itimm-^nrzo 

[0 0 5 2] mmm2) TJV^^f)-^^U:b&W±iZ. 
D->7,xAXi3) ^m^L. 1 5 O'CTl/U'^-i'Lfc 

iomm-r^:it\z^^x. ^iiAi^->^^m^Ltz, 



(5) 

^-Yi)m^&\yXWM.m-mm^^n^tth\z. 
m^-^ntz. 

[0 0 5 3] tm. ±v^<Dmui^^-bit. m^Mum 
ntz, 

[0 0 5 4] mmm a ) myt^^ u 5 i^tfymwmm. 

10 fi^)Oh.m.W&'f- {W-^M: 2 0nm) <£*jQb, ;i 
S#:±(C7.i7'J->fnJSiiL/> 1 5 O'CTT'U'^-i'Lfc 

\z. z.o^iin9-ym\z. m<Dmw&.'f- 

-^^LiZi^?*-, 3 5 orT^^asi-r^tx momwin^ 
fimi^vrmt^mmm^-^n^tthiz. tj^u^tsh 

tsmmmmoy^^T. h^—^m.'Dmmmtm^^nrzc 

[0 0 5 5] 

^iK^sr^AbT, z.n^m^l^•^it^^t\zi:■:>xm.^^ 
mw>s:j&i^r^j:o\zLx\,^^(Dx, mmmw^mfSi-r 

S /S: * © X 5^ > if ;^ »C J; -5 A ^7 - - > ^ X 8 S: « us 

^m^mmmz±\^ti\^^'\Kmxm^-t^:it^^x^^o 

■& ^ c i ^ |5*ih-r ^ d t ji^'T # -5 o 
[0 0 5 6] ;i«^BJlCt5(.iT. «S^14«JiiOH?Iffi^d^ 
e.:^**S{bO«57t141»Jlil!i&***:±l3J^fi!cL, ^SS-fb 

(Dm^^mmm^Dmmit^^xmmmtL. St^^j; 
z:^m.mmm^mvxmmm^^-^^-->^-r^^'^iz-r 

[0 0 5 7] ^;^c. /l^-::i>if$nfc«e^«*^\ 

^z^/^rzii^mmmm.^^mm^^^^o\zrti\t, 

[0 0 5 8] mm^mi5^zfx^rz{t^mmwii&^>s:m 
xr^izhtz^x. ^m±mii^xf/^rzit^mmw& 

^->mzm.L]ht5^o\zttnt. W^^)l*J;yJ/s 

rzimmmmn^<Dmx^mmff]izntjio:itiixt 

50 [0 0 5 9] ±^0«^lC43tiT, gi£l!l«:SrSitLjitrI 
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[0 2] ^nzmi.itmm:^m^mmvxm^nit0m 


1 2 


.2 3,2 5 h^-i7^(Dmmm 


m¥^mwi2 1 ^mmmz^rmmmx&^o 
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7D> h^— 

F37-A(##) 4E351 AA04 BBOl BB31 CC20 CC22 

DD04 DD05 DD06 DD19 DD20 
DD52 GG20 

5E343 AA02 AA18 BB02 6B23 6B24 

BB25 BB44 BB48 BB49 BB72 

CC63 DD20 ER12 ER18 ER35 
FF04 FF05 GG20 

5E346 AA12 AA15 CCIO CC32 CC37 

CC38 CC39 CC52 DD03 DD34 

EE32 GG19 GG22 GG28 HH21 



